Glutamate-mediated spinal reflex potentiation involves ERK 1/2 phosphorylation in anesthetized rats.
The extracellular signal-regulated kinase (ERK) cascades are suggested to contribute to excitatory plasticity in the CNS, including the spinal cord. This study investigated whether the ERK involves in the repetitive stimulation-induced spinal reflex potentiation (SRP) in the pelvic nerve-to-external urethra sphincter reflex activities. External urethra sphincter electromyogram in response to pelvic afferent nerve test stimulation (TS, 1/30 Hz) or repetitive stimulation (RS, 1 Hz) was recorded in anesthetized rats. TS evoked a baseline reflex activity, whereas RS produced SRP in associated with significant ERK 1/2 phosphorylation. RS-induced SRP and ERK 1/2 phosphorylation were both abolished by pretreatment of U0126 (MEK inhibitor). Intrathecal CNQX (AMPA receptor antagonist) attenuated, while AP5 (NMDA receptor antagonist) abolished the RS-induced SRP and ERK 1/2 phosphorylation. Pretreated U0126 abolished the SRP elicited by glutamatergic agonists including glutamate, NMDA and AMPA. Intrathecal H89 and BIS7 (PKA and PKC inhibitors, respectively) both abolished the RS- and glutamate agonist-induced SRP as well as ERK 1/2 phosphorylation. In addition, forskolin and PMA (PKA and PKC activator, respectively) induced SRP, which were both abolished by pretreated U0126. Saline distension, mimicking the storage phase of the urinary bladder, induced SRP and ERK 1/2 phosphorylation. In conclusion, activated ERK 1/2 may produce SRP in the pelvic nerve-to-external urethra sphincter reflex activity, which is essential for urine continence. In addition, blockage of spinal ERK 1/2 activation decreases the physiological function of the urethra, indicating that phosphorylation of the ERK 1/2 cascade may represent a novel target for the treatment of patients with neurological incontinence of spinal origin.